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GUNA S.p.a.
Advanced Therapies

Company Introduction

Dear Doctors,

Through the points of our "Manifesto", I’m 
pleased to guide you for a brief journey in our 
history, our corporate philosophy, our 
commitment to research, our successes, and 
our goals and meta-goals we have reached in 
these 30 years since the inception of Guna 
S.p.a.  In addition, I would like to share with 
you those goals and meta-goals we are targe-
ting to achieve in the future.
Encounters with eminent personalities of 
global Dermatology have led us, in recent 
years, to invest signi�cant resources in �nding 
new pharmacological solutions to complex 
diseases such as Psoriasis, Vitiligo and Atopic 
Dermatitis, for which, again, Medicine has not 
o�ered de�nitive therapeutic responses and 
for which millions of people in the world 
carry upon their shoulders the burden of 
physical, psychological and social su�ering 
that are caused by these diseases.
Today, we present to you not only our Com-
pany, but the results of our pre-clinical and 
clinical research.  We are aware of being at the 
commencement of a long journey; however, 
more importantly, we are also aware of being 
on the right track and look forward with great 
enthusiasm to what lies ahead and to the 
ability to create positive, lasting change in the 
lives of millions of people across the globe.

Included in this brochure, along with the 
presentation of our Company, you will �nd a 
chapter dedicated to the fundamentals of Low 
Dose Medicine and Research in this �eld. One 
chapter, by Prof. Dr. Torello Lotti, illustrates the 
possibilities of the Medicine of low doses in 
the treatment of dermatological chronic 
autoimmune in�ammatory diseases, the steps 
taken thus far, and those steps to be taken 
from today.

Thank you for your time, attention, and 
dedication,

      
  

 
Alessandro Pizzoccaro

President and Founder of Guna S.p.a.
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3LOW DOSE MEDICINE - The new Paradigm

The Manifesto
Vision-Mission-Values

A Pharmaceutical 
Company
Guided by  

ethical principles
Devoted to  

scienti�c research
Focused on  

education and scienti�c information 
addressed to doctors and pharmacists

Aimed at promoting  
biological medicinal products:

-unique  -e�ective  -innovative  -without side e�ects
Targeted at a�rming the values and the model of 

Human Centered Medicine 
in harmony with Nature

Contributing to make the World a 
better place to live
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LOW DOSE MEDICINE
FROM ITALIAN RESEARCH 

AN INNOVATIVE 
IMMUNOTHERAPEUTIC 

APPROACH FOR SKIN DISORDERS
P.N.E.I. and Low Dose Cytokines 

and Growth Factors Therapy 
Torello Lotti 

Professor & Chair of Dermatology and Venereology; 
Director of the Center for Interdisciplinary Studies of Regenerative Sciences. University of Rome 
“Guglielmo Marconi” Rome, Italy; Director Institute of Dermatology LifeCronos, Florence, Italy; 

President World Health Academy Foundation, Zurich, Switzerland.

P s y c h o - N e u r o - E n d o c r i n e -
Immunology (P.N.E.I) and Low 
Dose Medicine (LDM):  A�rming 
the model of “Human Centered 
Medicine” 

From the second half of the 1970s the 
development of Psycho-Neuro-Endocrine-
Immunology (P.N.E.I.), the discipline that 
studies the functional relationships between 
the nervous, immune and endocrine systems 
by R. Ader, o�ered the opportunity and the 
conceptual tools to study both physiological 
and pathological biological processes in accor-
dance with an uni�ed vision of the body 
functions and, at the same time, identifying 
the P.N.E.I. mechanisms that manage the 
control of these functions. Taken all together, 
the Central Nervous System, the Autonomic 
Nervous System, the Endocrine and Immune 
Systems constitute the P.N.E.I. network   
[1-4] (Figure 1).
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Figure 1 – P.N.E.I. Network and bi-directional cross-talk 
among Systems.
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The bi-directional cross-talk between the 
systems within the P.N.E.I. network is mana-
ged by a relevant number of signaling 
(messenger) molecules which are the 
carriers of the “biochemical information” 
necessary for the homeostatic regulation of all 
the biological responses within the network. 
A break in the cross-talk due to an imbalance 
between speci�c signaling molecules is funda-
mental for the onset of in�ammatory, allergic 
and autoimmune diseases [5; 6]. 
In the last 30 years the research in the �elds of 
Molecular Biology and physiopathology has 
identi�ed in hormones, neuropeptides, cytoki-
nes and growth factors the signaling molecules 
involved in both physiological and pathologi-
cal processes in clear accordance with the 
principles of P.N.E.I.

LOW DOSE MEDICINE - The new Paradigm34

Low Dose Therapy: 
from nano-concentrations a new 
hope for skin diseases and pigmen-
tary disorders

Low Dose Medicine (LDM) highlights the 
importance of the role played by in�amma-
tion and, in particular, by low grade chronic 
in�ammation, in the etio-pathogenesis of a 
wide spectrum of diseases.  Some of the more 
serious and complex dermatological chronic 
in�ammatory autoimmune diseases can today 
be addressed with LDM.  In fact, considering 
these skin diseases as systemic, the LDM acts 
on them through the bio-regulation of the 
Immune System via oral systemic administra-
tion of signaling molecules, that is the only 
possible access to the restoration of cross-talk 
between the immune cells themselves and 
between the immune cells and skin cells.
The loss of the immunological balance is 
characterized by a shift between Th1/Th17- 
and Th2- mediated immune response due to 
an altered ampli�cation of Th1/Th17 and 
Th2 lymphocyte subsets.
The Th1/Th2 switch, observed in autoim-
mune skin diseases, results in the hyper-
production of Th1-related cytokines: Alopecia 
Areata, Vitiligo and Psoriasis Vulgaris present a 
characteristic over-expression of proin�am-
matory cytokines (mainly derived from 
Th1/Th17 lymphocytes), typical of 
organ-speci�c autoimmune diseases [7, 8].
Since the 1970s anti-cytokine therapy was 
proposed and tested for the treatment of skin 
autoimmune diseases mainly counteracting 
the expression of Th1 proin�ammatory 
cytokines such as IFNs, IL-1 and TNF-α. 
The therapeutic use of Th2 cytokines and 
speci�c monoclonal antibodies was applied 
for Alopecia Areata, Psoriasis Vulgaris and Atopic 
Dermatitis treatment.

However, side e�ects due to high dosages 
normally used for these molecules have hinde-
red  the development of possible new drugs 
[9, 10]. The most important and limiting 
pitfalls connected with the use of high dosage 
cytokines and other signaling molecules are, 
still today:
• the need of high doses of active molecules 

in order to reach the therapeutic goal
• the low compliance of systemic administra-

tion performed by iv and subcutaneous 
injections.

Currently, the availability of low dose SKA 
signaling molecules (cytokines, growth 
factors, hormones, and neuropeptides) and 
the development of LDM theoretical and 
clinical approach make it possible to use 
lower doses of activated molecules (active 
range between picomoles and femtomoles) 
[11, 12] with therapeutic outcomes compa-
rable to those induced by high dosages but 
without side e�ects [13-17].
In the �eld of Dermatology, the �rst studies 
on low dose cytokines are beginning to be 
published. 
A multicenter double-blind placebo-controlled 
clinical study performed by Roberti ML. et al. 
- Immunomodulating treatment with low dose 
Interleukin-4, Interleukin-10 and Interleukin-11 in 
Psoriasis vulgaris - [17] described the e�cacy of 
speci�c low dose SKA cytokines (IL-4; 
IL-10; IL-11 at the concentration of 10 fg/ml 
- GUNA S.p.a.; Milan, Italy) for the therapy 
of Psoriasis Vulgaris.

The two outcomes chosen for the evaluation 
of the treatment with low dose SKA cytokines 
were:
• the presence and extension of psoriatic 

lesions;
• the improvement of the quality of life.

These two parameters were evaluated using 
the rating scales PASI (Psoriasis Area Severity 
Index) and DLQI (Dermatology Life Quality 
Index) respectively.

Roberti and colleagues clari�ed some aspects 
of low dose SKA cytokine action against 
Psoriasis Vulgaris and the results of the study 
allowed the researchers to con�rm that low 
dose SKA cytokine administration is e�ective, 
safe and long-lasting, which are crucial aspects 
for a hypothetic treatment of other chronic 
diseases such as Vitiligo [18-22].
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Low Dose Therapy: 
from nano-concentrations a new 
hope for skin diseases and pigmen-
tary disorders

Low Dose Medicine (LDM) highlights the 
importance of the role played by in�amma-
tion and, in particular, by low grade chronic 
in�ammation, in the etio-pathogenesis of a 
wide spectrum of diseases.  Some of the more 
serious and complex dermatological chronic 
in�ammatory autoimmune diseases can today 
be addressed with LDM.  In fact, considering 
these skin diseases as systemic, the LDM acts 
on them through the bio-regulation of the 
Immune System via oral systemic administra-
tion of signaling molecules, that is the only 
possible access to the restoration of cross-talk 
between the immune cells themselves and 
between the immune cells and skin cells.
The loss of the immunological balance is 
characterized by a shift between Th1/Th17- 
and Th2- mediated immune response due to 
an altered ampli�cation of Th1/Th17 and 
Th2 lymphocyte subsets.
The Th1/Th2 switch, observed in autoim-
mune skin diseases, results in the hyper-
production of Th1-related cytokines: Alopecia 
Areata, Vitiligo and Psoriasis Vulgaris present a 
characteristic over-expression of proin�am-
matory cytokines (mainly derived from 
Th1/Th17 lymphocytes), typical of 
organ-speci�c autoimmune diseases [7, 8].
Since the 1970s anti-cytokine therapy was 
proposed and tested for the treatment of skin 
autoimmune diseases mainly counteracting 
the expression of Th1 proin�ammatory 
cytokines such as IFNs, IL-1 and TNF-α. 
The therapeutic use of Th2 cytokines and 
speci�c monoclonal antibodies was applied 
for Alopecia Areata, Psoriasis Vulgaris and Atopic 
Dermatitis treatment.

However, side e�ects due to high dosages 
normally used for these molecules have hinde-
red  the development of possible new drugs 
[9, 10]. The most important and limiting 
pitfalls connected with the use of high dosage 
cytokines and other signaling molecules are, 
still today:
• the need of high doses of active molecules 

in order to reach the therapeutic goal
• the low compliance of systemic administra-

tion performed by iv and subcutaneous 
injections.

Currently, the availability of low dose SKA 
signaling molecules (cytokines, growth 
factors, hormones, and neuropeptides) and 
the development of LDM theoretical and 
clinical approach make it possible to use 
lower doses of activated molecules (active 
range between picomoles and femtomoles) 
[11, 12] with therapeutic outcomes compa-
rable to those induced by high dosages but 
without side e�ects [13-17].
In the �eld of Dermatology, the �rst studies 
on low dose cytokines are beginning to be 
published. 
A multicenter double-blind placebo-controlled 
clinical study performed by Roberti ML. et al. 
- Immunomodulating treatment with low dose 
Interleukin-4, Interleukin-10 and Interleukin-11 in 
Psoriasis vulgaris - [17] described the e�cacy of 
speci�c low dose SKA cytokines (IL-4; 
IL-10; IL-11 at the concentration of 10 fg/ml 
- GUNA S.p.a.; Milan, Italy) for the therapy 
of Psoriasis Vulgaris.

The two outcomes chosen for the evaluation 
of the treatment with low dose SKA cytokines 
were:
• the presence and extension of psoriatic 

lesions;
• the improvement of the quality of life.

These two parameters were evaluated using 
the rating scales PASI (Psoriasis Area Severity 
Index) and DLQI (Dermatology Life Quality 
Index) respectively.

Roberti and colleagues clari�ed some aspects 
of low dose SKA cytokine action against 
Psoriasis Vulgaris and the results of the study 
allowed the researchers to con�rm that low 
dose SKA cytokine administration is e�ective, 
safe and long-lasting, which are crucial aspects 
for a hypothetic treatment of other chronic 
diseases such as Vitiligo [18-22].

C

M

Y

CM

MY

CY

CMY

K

3-LOTTI.pdf   3   10/07/15   17:22



fg/ml) as reported in the study “Clinical and 
immunological evaluation of long-term treatment with 
Low Dose Medicine in pediatric population a�ected by 
chronic atopic dermatitis. Experimental randomized 
double-blind at two stages clinical trial” performed 
by Galli E. et al (Ospedale San Pietro Fatebe-
nefratelli - Roma).
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Another important study regarding Atopic 
Dermatitis, in the pediatric population is 
stimulating great interest in the scienti�c 
community. Preliminary data presented at 
XXVI SIPPS Congress (Società Italiana di Medicina 
Preventiva e Sociale – Verona, November 27-29th, 
2014) have shown the e�cacy of low dose 
SKA Interleukin-12 and IFN-γ (both at 10 

Therapeutic protocol for Psoriasis Vulgaris

GUNA-Interleukin 4: 20 drops twice a day for 3 months consecutively

GUNA-Interleukin 10: 20 drops twice a day for 3 months consecutively

GUNA-Interleukin 11: 20 drops twice a day for 3 months consecutively

The therapy cycles can be repeated according to the clinical history of every single patient, 
the severity of the disease and the individual response of each patient. All the medicines can 
also be administered all together, dissolved in a little water, keeping them at least for             
30 seconds in the mouth, preferably far from meals. In children below 6 years the dosage 
is 10 drops (instead of 20 drops such as in adults) twice a day for at least 3 months           
consecutively.

Therapeutic protocol for Atopic Dermatitis

GUNA-Inteleukin 12: 15 drops twice a day for 8 months consecutively
(children under 5 years, 8 drops twice a day for 8 months consecutively)

GUNA-Interferon γ: 15 drops twice a day for 8 months consecutively 
(children under 5 years, 8 drops twice a day for 8 months consecutively)

Galium -Heel: 15 drops twice a day for 8 months consecutively  
(children under 5 years, 8 drops twice a day for 8 months consecutively)

The therapy cycles can be repeated according to the clinical history of every single patient, 
the severity of the disease and the individual response of each patient. All the medicines can 
also be administered all together, dissolved in a little water, keeping them at least for 30 
seconds in the mouth, preferably far from meals. 

C

M

Y

CM

MY

CY

CMY

K

3-LOTTI.pdf   4   10/07/15   17:22



In recent years, researchers and clinicians 
operating in the �eld of LDM have investiga-
ted the possibility of treatment with SKA low 
dose cytokines, growth factors and neuropepti-
des in Vitiligo.
The results are extremely encouraging and 
drawing new scenarios for the care of this 
dramatic disease.

Oxidative stress and Vitiligo onset  

Vitiligo is a skin disorder characterized by a 
progressive depigmentation which is caused 
by the loss of melanocytes (or a reduction in 
its activity) at the cutaneous level. The causes 
of melanocyte loss (or a reduction in its 
activity) are still unclear, but a relevant number 
of observations lead researchers to ascribe 
cellular immunity as having an important role 
in Vitiligo etio-pathogenesis. In Vitiligo, the 
observed imbalance in cytokine expression at 
cutaneous lesions level, mainly on the border 
of a�ected area with healthy skin, is probably 
due to a shift of the immune system with a 

prevalence of Th1/Th17 (high IL-1, mainly 
at perilesional level, [23] and IL-17) response 
instead of a Tregs/Th2 one (low IL-4 level) 
and may be part of etiology of this autoimmu-
ne disease [24]. TNF-α also plays a pivotal 
role in oxidative stress-mediated cytotoxicity 
directed against melanocytes and kerati-
nocytes [25] (Figure 2).
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VITILIGO

VITILIGO

HEALTH
Cytokines DOWNTh2

Th1/Th17

Cytokines UP
TNF-α
IFN-γ
IL-1
IL-2
IL-6
IL-8
IL-17

TGF-β
IL-4

Figure 2 – Up- and down-regulated cytokines in Vitiligo.
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pathway alteration in Vitiligo both in 
melanocytes and keratinocytes subsets.

Keratinocytes-melanocytes 
crosstalk: the role of 
basic-Fibroblast Growth Factor
  
Keratinocytes are the major source of cytoki-
nes at the epidermal level with proliferative, 
immunological and in�ammatory properties. 
The sophisticated mechanism of cross-talk 
between keratinocytes and melanocytes is 
essential for proper skin pigmentation; the 
numerical ratio between keratinocytes and 
melanocytes is 10 to 1 and the �rst ones 
produce a set of signaling molecules essential 
for the maintenance and functionality of the 
second ones.
The cytokine network between keratinocytes 
and melanocytes includes:
• SCF (stem cells factor)
• ETs (endothelins)
• b-FGF (basic-�broblast growth factor)

These keratinocytes-derived cytokines are 
fundamental for melanocytes growth, 
di�erentiation and migration; in particular, 
b-FGF exerts a paracrine signaling function 
between keratinocytes and melanocytes [29]. 
b-FGF is not only a mitotic and migrating 
factor but it is also involved in radical oxygen 
substances detoxifying processes by inhibiting 
ROS (and related damages) via activation of 
PI3K/Akt and consequent inhibition of 
NF-kB nuclear translocation [30] (Figure 3). 
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In Vitiligo, also high levels of free oxygen 
radicals (reactive oxygen species: ROS) are 
detected and contribute to skin structure 
damage [26]. Hyper-sensibility to ROS is 
recognized as pivotal for the disease onset: the 
uncontrolled accumulation of free radicals is 
one of the most important triggers for kerati-
nocytes and melanocytes death, which leads to 
the disruption of epidermal unit of melaniza-
tion homeostasis and consequent depigmenta-
tion. Melanocytes, in healthy conditions, react 
against ROS over-expression producing 
some typical phase II enzymes such as 
hemeoxygenase-1 (HO-1), superoxide 
dismutase (SOD) and catalase. Antioxidant 
enzymes synthesis is induced by the nuclear 
translocation of NF-E2-related factor (Nrf2) 
which binds AREs sequences within the 
enzyme genes; in Vitiligo, this synthetic 
pathway is compromised and in particular 
Nrf2/ARE/HO-1 axis is impaired [27].
An alteration in anti-oxidative response is 
detected also in keratinocytes located in 
Vitiligo lesional skin. The protease-activated 
receptor-2 (PAR-2) enhances both in�amma-
tion and Nrf2-mediated response against 
oxidative stress; at skin level, PAR-2 activation 
promotes melanin uptake from keratinocytes 
and anti-oxidant enzymes expression (e.g.: 
quinone oxidase, NQO-1, a phase II enzyme 
acting as ROS scavenger), both mechanisms 
are fundamental for cellular protection against 
oxidative triggers [28]. 
The breakdown of PAR-2/Nrf2 crosstalk is 
linked with the onset of skin diseases such 
Atopic Dermatitis and Vitiligo: in lesional 
keratinocytes, PAR-2 expression is impaired, 
resulting in reduced Nrf2 nuclear transloca-
tion and subsequent defective anti-oxidant 
response.

In summary, decreased antioxidant enzymes 
activity and increased ROS levels, due to 
chronic in�ammatory conditions, driven by 
interleukin-2 (IL-2), may be linked with Nrf2 

Taken together, these alterations in dermis 
cellular composition and function result in the 
depigmentation phenomena which represent 
the expression and the picture of the 
etio-pathogenetic process sustaining Vitiligo. 
 

In a great number of skin diseases (such as 
Atopic Dermatitis, Psoriasis and Vitiligo) a decisive 
in�ammatory component is still present. 
Focusing our attention on Vitiligo, the altera-
tion of immune response (Th1/Th17 
up-regulation), the increased ROS 
production and the onset of an autoimmune 
response (primarily due to altered proteic 
synthesis and DNA damage with consequent 
generation of auto-antigens) are key events in 
the onset of this skin disease.
As previously described, both keratinocytes 
and melanocytes are directly damaged by the 
altered skin microenvironment which 
characterizes Vitiligo in terms of cytokine 
network alteration.
The keratinocytes-melanocytes cross-talk 
break-down is central for skin depigmentation 
in vitiliginous areas. Incorrect autoimmune 
response and oxidative stress a�ect keratinocytes 
viability and, consequently, reduce the 
production of trophic factors, essential for 
melanocytes viability. Impaired melanocytes 
stimulation results in reduction of melanin 
synthesis and in an increased cell death ratio. 
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immunological and in�ammatory properties. 
The sophisticated mechanism of cross-talk 
between keratinocytes and melanocytes is 
essential for proper skin pigmentation; the 
numerical ratio between keratinocytes and 
melanocytes is 10 to 1 and the �rst ones 
produce a set of signaling molecules essential 
for the maintenance and functionality of the 
second ones.
The cytokine network between keratinocytes 
and melanocytes includes:
• SCF (stem cells factor)
• ETs (endothelins)
• b-FGF (basic-�broblast growth factor)

These keratinocytes-derived cytokines are 
fundamental for melanocytes growth, 
di�erentiation and migration; in particular, 
b-FGF exerts a paracrine signaling function 
between keratinocytes and melanocytes [29]. 
b-FGF is not only a mitotic and migrating 
factor but it is also involved in radical oxygen 
substances detoxifying processes by inhibiting 
ROS (and related damages) via activation of 
PI3K/Akt and consequent inhibition of 
NF-kB nuclear translocation [30] (Figure 3). 
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In Vitiligo, also high levels of free oxygen 
radicals (reactive oxygen species: ROS) are 
detected and contribute to skin structure 
damage [26]. Hyper-sensibility to ROS is 
recognized as pivotal for the disease onset: the 
uncontrolled accumulation of free radicals is 
one of the most important triggers for kerati-
nocytes and melanocytes death, which leads to 
the disruption of epidermal unit of melaniza-
tion homeostasis and consequent depigmenta-
tion. Melanocytes, in healthy conditions, react 
against ROS over-expression producing 
some typical phase II enzymes such as 
hemeoxygenase-1 (HO-1), superoxide 
dismutase (SOD) and catalase. Antioxidant 
enzymes synthesis is induced by the nuclear 
translocation of NF-E2-related factor (Nrf2) 
which binds AREs sequences within the 
enzyme genes; in Vitiligo, this synthetic 
pathway is compromised and in particular 
Nrf2/ARE/HO-1 axis is impaired [27].
An alteration in anti-oxidative response is 
detected also in keratinocytes located in 
Vitiligo lesional skin. The protease-activated 
receptor-2 (PAR-2) enhances both in�amma-
tion and Nrf2-mediated response against 
oxidative stress; at skin level, PAR-2 activation 
promotes melanin uptake from keratinocytes 
and anti-oxidant enzymes expression (e.g.: 
quinone oxidase, NQO-1, a phase II enzyme 
acting as ROS scavenger), both mechanisms 
are fundamental for cellular protection against 
oxidative triggers [28]. 
The breakdown of PAR-2/Nrf2 crosstalk is 
linked with the onset of skin diseases such 
Atopic Dermatitis and Vitiligo: in lesional 
keratinocytes, PAR-2 expression is impaired, 
resulting in reduced Nrf2 nuclear transloca-
tion and subsequent defective anti-oxidant 
response.

In summary, decreased antioxidant enzymes 
activity and increased ROS levels, due to 
chronic in�ammatory conditions, driven by 
interleukin-2 (IL-2), may be linked with Nrf2 

Taken together, these alterations in dermis 
cellular composition and function result in the 
depigmentation phenomena which represent 
the expression and the picture of the 
etio-pathogenetic process sustaining Vitiligo. 
 

In a great number of skin diseases (such as 
Atopic Dermatitis, Psoriasis and Vitiligo) a decisive 
in�ammatory component is still present. 
Focusing our attention on Vitiligo, the altera-
tion of immune response (Th1/Th17 
up-regulation), the increased ROS 
production and the onset of an autoimmune 
response (primarily due to altered proteic 
synthesis and DNA damage with consequent 
generation of auto-antigens) are key events in 
the onset of this skin disease.
As previously described, both keratinocytes 
and melanocytes are directly damaged by the 
altered skin microenvironment which 
characterizes Vitiligo in terms of cytokine 
network alteration.
The keratinocytes-melanocytes cross-talk 
break-down is central for skin depigmentation 
in vitiliginous areas. Incorrect autoimmune 
response and oxidative stress a�ect keratinocytes 
viability and, consequently, reduce the 
production of trophic factors, essential for 
melanocytes viability. Impaired melanocytes 
stimulation results in reduction of melanin 
synthesis and in an increased cell death ratio. 
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• promoting chemotaxis/migration of mast 
cells in the mouse model [34]:

• facilitating thymocytes adhesion to 
marrow stromal cells as a signal of the 
myelopoietic increase in a murine model 
[35]:

• stimulating the production of adhesion 
factor VCAM-1 in vitro by human 
endothelial cells (umbilical cord) in a 
dose-dependent manner [36]:

• producing a signi�cant increase (compared 
to controls) of the radiopaque shadow of 
dental implants three weeks after the 
execution of the operation, with the admi-
nistration of b-FGF in nanograms; the 
same shadow, however, decreases with the 
use of b-FGF  in micrograms [37].

Low Dose Medicine for Vitiligo 
management: the role of low dose 
SKA b-FGF and other cytokines 
and neuropeptides

For a correct epidermal pigmentation, it is 
essential that the keratinocyte produces the 
signaling molecules that induce proliferation 
and survival of melanocytes, in order to main-
tain a proper melanin production [38].
The interruption of this signaling results in 
the loss of melanocytes viability, resulting in 
their numerical reduction and in the epithe-
lium depigmentation [39, 40], this latter 
characterized by the appearance of white 
patches, the classic macroscopic expression of 
Vitiligo.
All these evidences suggest the crucial thera-
peutic role of low dose SKA GUNA-FGF (Guna 
S.p.a. Italy) orally administered (very intere-
sting can be the overlapping between systemic 
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Biologic activity of b-FGF in high 
and low doses

b-FGF, as noted, has targeted a number of cell 
types exerting a trophic action or regulating 
cellular proliferative and pro-active mechani-
sms. 
These biological characteristics make it a 
potential molecule with pharmacological 
properties resulting from its ability to modu-
late both the growth phase and that of 
di�erentiation and migration of a set of target 
cells. In particular the use of human (or 
bovine) recombinant b-FGF has been tested 
in a number of clinical trials that provided for 
both the systemic use via continuous infusion 
and topical use [31-33]. 
These studies are mainly directed to the 
evaluation of the applicative use of b-FGF as 
an enhancer of bone repair and soft tissue 
lesions healing by direct stimulation of �bro-
blasts and the dosages used are in the order of 
micrograms. Some side e�ects, although not 
supported by statistical signi�cance, are 
associated to the treatment with high doses of 
this growth factor.

Shifting the focus from the direct e�ects of 
b-FGF on the �broblasts to the hypothetical 
use of b-FGF as a signaling molecule between 
di�erent cell subsets within the same tissue is 
greatly interesting. Acting as a messenger 
mediator, b-FGF plays its biological functions 
in a concentration-dependent manner. In 
particular, the dose-response ratio is not linear 
but follows a typical bell-shaped curve with a 
peak of activity in a concentration range 
identi�ed between nanograms and picograms. 
This physiological biphasic e�ect, which 
characterizes the b-FGF activity, aimed at:

sents the hypothesized new LDM approach 
for Vitiligo treatment.

Preliminary data provided by Barygina V. and 
colleagues (presented at Master Class in Vitiligo 
and pigmentary disorders – Amritsar, India, November 
28-30th ,2014) have shown that the research in 
the �eld of low dose applied to Dermatology 
is headed in the right direction. In this basic 
research study, oxidative stress was induced in 
immortal line of human keratinocytes HaCaT 
by incubation with 2,2'-Azobis (2-amidino-
propane) dihydrochloride (AAPH). Further, 
HaCaT cells were treated with 10 fg/ml SKA 
concentrations respectively of IL-4, IL-10, 
b-FGF, β-Endorphin  and anti-IL-1 for 24 
hours; at the end of the treatment the prolife-
ration rate and the intracellular/extracellular 
oxidative status were measured by �uorometric 
assay and by �ow cytometry in combination 
with H2DCFDA (DCF) �uorometric dye, 
respectively.

Conversely, the incubation with b-FGF and 
Anti-IL-1 led to a notable increase in the cell 
proliferation rate (23±4% and  22±3% vs 
control, respectively). 

Concomitantly with basic research, numerous 
clinical experiences on Vitiligo are ongoing in 
Italy and all over the world and some clinical 
studies are in the pipeline.

administration of low dose SKA b-FGF and 
topic administration of b-FGF in high dosage; 
thanks to the action mechanism of low dose 
SKA b-FGF we can have the upregulation of 
transmembrane receptors on melanocytes and 
the consequent boosting e�ect of topical 
administration).

But the therapeutic use of only b-FGF allows 
acting only on the last step of the etiopathoge-
netic cascade of Vitiligo. Since Vitiligo is a 
systemic chronic autoimmune in�ammatory 
disease, where the onset of the disease is due 
to an etiologic loop between oxidative stress 
and chronic in�ammatory phenomena, secon-
dary to upregulation of Th1/Th17 cytokines 
(IL-1, IL-17, IFN-γ and TNF-α), only 
acting on these “origin sin” we can assert to 
propose an original and innovative treatment 
(Figure 4).

Acting at the origin of the in�ammatory 
phenomena, counteracting pro-in�ammatory 
cytokines with speci�c low dose SKA cytokines 
(IL-10, Anti-IL-1 and IL-4) and, at the same 
time, stimulating melanocytes to produce 
melanin via up-regulation of transmembrane 
receptors through SKA low dose b-FGF, repre-

The availability of low dose SKA-activated 
cytokines and the LDM approach (validated 
by a growing number of scienti�c evidences in 
terms of e�cacy and safety) induces us to 
postulate a new therapeutic approach based 
on systemic oral administration of low doses 
of activated cytokines and growth factors, 
which represents an innovative strategy for the 
treatment of dermatological diseases characte-
rized by an immune Th1/Th2 imbalance 
such as Atopic Dermatitis, Psoriasis Vulgaris and 
Vitiligo.

Conclusions

A large number of dermatological diseases 
have, among its etiological components, an 
altered immune response caused by the imba-
lance between Th1/Th17- and Th2-driven 
responses.
An innovative strategy for the treatment of 
these diseases can be based on the rebalance of 
this altered cytokine pro�le. High doses of 
recombinant signaling molecules such as 
cytokines, antibodies, neuropeptides and 
growth factors are e�ective against some 
immune aspects of skin autoimmune diseases 
but mild to severe dose-dependent and 
time-dependent side e�ects are still present.
The possibility of a �ne adjustment of the 
immune response through the use of suitably 
identi�ed signaling molecules is an extraordi-
nary therapeutic opportunity for chronic 
in�ammatory autoimmune diseases of the 
skin.
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• promoting chemotaxis/migration of mast 
cells in the mouse model [34]:

• facilitating thymocytes adhesion to 
marrow stromal cells as a signal of the 
myelopoietic increase in a murine model 
[35]:

• stimulating the production of adhesion 
factor VCAM-1 in vitro by human 
endothelial cells (umbilical cord) in a 
dose-dependent manner [36]:

• producing a signi�cant increase (compared 
to controls) of the radiopaque shadow of 
dental implants three weeks after the 
execution of the operation, with the admi-
nistration of b-FGF in nanograms; the 
same shadow, however, decreases with the 
use of b-FGF  in micrograms [37].

Low Dose Medicine for Vitiligo 
management: the role of low dose 
SKA b-FGF and other cytokines 
and neuropeptides

For a correct epidermal pigmentation, it is 
essential that the keratinocyte produces the 
signaling molecules that induce proliferation 
and survival of melanocytes, in order to main-
tain a proper melanin production [38].
The interruption of this signaling results in 
the loss of melanocytes viability, resulting in 
their numerical reduction and in the epithe-
lium depigmentation [39, 40], this latter 
characterized by the appearance of white 
patches, the classic macroscopic expression of 
Vitiligo.
All these evidences suggest the crucial thera-
peutic role of low dose SKA GUNA-FGF (Guna 
S.p.a. Italy) orally administered (very intere-
sting can be the overlapping between systemic 
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Biologic activity of b-FGF in high 
and low doses

b-FGF, as noted, has targeted a number of cell 
types exerting a trophic action or regulating 
cellular proliferative and pro-active mechani-
sms. 
These biological characteristics make it a 
potential molecule with pharmacological 
properties resulting from its ability to modu-
late both the growth phase and that of 
di�erentiation and migration of a set of target 
cells. In particular the use of human (or 
bovine) recombinant b-FGF has been tested 
in a number of clinical trials that provided for 
both the systemic use via continuous infusion 
and topical use [31-33]. 
These studies are mainly directed to the 
evaluation of the applicative use of b-FGF as 
an enhancer of bone repair and soft tissue 
lesions healing by direct stimulation of �bro-
blasts and the dosages used are in the order of 
micrograms. Some side e�ects, although not 
supported by statistical signi�cance, are 
associated to the treatment with high doses of 
this growth factor.

Shifting the focus from the direct e�ects of 
b-FGF on the �broblasts to the hypothetical 
use of b-FGF as a signaling molecule between 
di�erent cell subsets within the same tissue is 
greatly interesting. Acting as a messenger 
mediator, b-FGF plays its biological functions 
in a concentration-dependent manner. In 
particular, the dose-response ratio is not linear 
but follows a typical bell-shaped curve with a 
peak of activity in a concentration range 
identi�ed between nanograms and picograms. 
This physiological biphasic e�ect, which 
characterizes the b-FGF activity, aimed at:

sents the hypothesized new LDM approach 
for Vitiligo treatment.

Preliminary data provided by Barygina V. and 
colleagues (presented at Master Class in Vitiligo 
and pigmentary disorders – Amritsar, India, November 
28-30th ,2014) have shown that the research in 
the �eld of low dose applied to Dermatology 
is headed in the right direction. In this basic 
research study, oxidative stress was induced in 
immortal line of human keratinocytes HaCaT 
by incubation with 2,2'-Azobis (2-amidino-
propane) dihydrochloride (AAPH). Further, 
HaCaT cells were treated with 10 fg/ml SKA 
concentrations respectively of IL-4, IL-10, 
b-FGF, β-Endorphin  and anti-IL-1 for 24 
hours; at the end of the treatment the prolife-
ration rate and the intracellular/extracellular 
oxidative status were measured by �uorometric 
assay and by �ow cytometry in combination 
with H2DCFDA (DCF) �uorometric dye, 
respectively.

Conversely, the incubation with b-FGF and 
Anti-IL-1 led to a notable increase in the cell 
proliferation rate (23±4% and  22±3% vs 
control, respectively). 

Concomitantly with basic research, numerous 
clinical experiences on Vitiligo are ongoing in 
Italy and all over the world and some clinical 
studies are in the pipeline.

administration of low dose SKA b-FGF and 
topic administration of b-FGF in high dosage; 
thanks to the action mechanism of low dose 
SKA b-FGF we can have the upregulation of 
transmembrane receptors on melanocytes and 
the consequent boosting e�ect of topical 
administration).

But the therapeutic use of only b-FGF allows 
acting only on the last step of the etiopathoge-
netic cascade of Vitiligo. Since Vitiligo is a 
systemic chronic autoimmune in�ammatory 
disease, where the onset of the disease is due 
to an etiologic loop between oxidative stress 
and chronic in�ammatory phenomena, secon-
dary to upregulation of Th1/Th17 cytokines 
(IL-1, IL-17, IFN-γ and TNF-α), only 
acting on these “origin sin” we can assert to 
propose an original and innovative treatment 
(Figure 4).

Acting at the origin of the in�ammatory 
phenomena, counteracting pro-in�ammatory 
cytokines with speci�c low dose SKA cytokines 
(IL-10, Anti-IL-1 and IL-4) and, at the same 
time, stimulating melanocytes to produce 
melanin via up-regulation of transmembrane 
receptors through SKA low dose b-FGF, repre-

The availability of low dose SKA-activated 
cytokines and the LDM approach (validated 
by a growing number of scienti�c evidences in 
terms of e�cacy and safety) induces us to 
postulate a new therapeutic approach based 
on systemic oral administration of low doses 
of activated cytokines and growth factors, 
which represents an innovative strategy for the 
treatment of dermatological diseases characte-
rized by an immune Th1/Th2 imbalance 
such as Atopic Dermatitis, Psoriasis Vulgaris and 
Vitiligo.

Conclusions

A large number of dermatological diseases 
have, among its etiological components, an 
altered immune response caused by the imba-
lance between Th1/Th17- and Th2-driven 
responses.
An innovative strategy for the treatment of 
these diseases can be based on the rebalance of 
this altered cytokine pro�le. High doses of 
recombinant signaling molecules such as 
cytokines, antibodies, neuropeptides and 
growth factors are e�ective against some 
immune aspects of skin autoimmune diseases 
but mild to severe dose-dependent and 
time-dependent side e�ects are still present.
The possibility of a �ne adjustment of the 
immune response through the use of suitably 
identi�ed signaling molecules is an extraordi-
nary therapeutic opportunity for chronic 
in�ammatory autoimmune diseases of the 
skin.

Figure 4 – Keratinocytes/Melanocytes interplay 
and in�ammation in Vitiligo onset
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• promoting chemotaxis/migration of mast 
cells in the mouse model [34]:

• facilitating thymocytes adhesion to 
marrow stromal cells as a signal of the 
myelopoietic increase in a murine model 
[35]:

• stimulating the production of adhesion 
factor VCAM-1 in vitro by human 
endothelial cells (umbilical cord) in a 
dose-dependent manner [36]:

• producing a signi�cant increase (compared 
to controls) of the radiopaque shadow of 
dental implants three weeks after the 
execution of the operation, with the admi-
nistration of b-FGF in nanograms; the 
same shadow, however, decreases with the 
use of b-FGF  in micrograms [37].

Low Dose Medicine for Vitiligo 
management: the role of low dose 
SKA b-FGF and other cytokines 
and neuropeptides

For a correct epidermal pigmentation, it is 
essential that the keratinocyte produces the 
signaling molecules that induce proliferation 
and survival of melanocytes, in order to main-
tain a proper melanin production [38].
The interruption of this signaling results in 
the loss of melanocytes viability, resulting in 
their numerical reduction and in the epithe-
lium depigmentation [39, 40], this latter 
characterized by the appearance of white 
patches, the classic macroscopic expression of 
Vitiligo.
All these evidences suggest the crucial thera-
peutic role of low dose SKA GUNA-FGF (Guna 
S.p.a. Italy) orally administered (very intere-
sting can be the overlapping between systemic 

Biologic activity of b-FGF in high 
and low doses

b-FGF, as noted, has targeted a number of cell 
types exerting a trophic action or regulating 
cellular proliferative and pro-active mechani-
sms. 
These biological characteristics make it a 
potential molecule with pharmacological 
properties resulting from its ability to modu-
late both the growth phase and that of 
di�erentiation and migration of a set of target 
cells. In particular the use of human (or 
bovine) recombinant b-FGF has been tested 
in a number of clinical trials that provided for 
both the systemic use via continuous infusion 
and topical use [31-33]. 
These studies are mainly directed to the 
evaluation of the applicative use of b-FGF as 
an enhancer of bone repair and soft tissue 
lesions healing by direct stimulation of �bro-
blasts and the dosages used are in the order of 
micrograms. Some side e�ects, although not 
supported by statistical signi�cance, are 
associated to the treatment with high doses of 
this growth factor.

Shifting the focus from the direct e�ects of 
b-FGF on the �broblasts to the hypothetical 
use of b-FGF as a signaling molecule between 
di�erent cell subsets within the same tissue is 
greatly interesting. Acting as a messenger 
mediator, b-FGF plays its biological functions 
in a concentration-dependent manner. In 
particular, the dose-response ratio is not linear 
but follows a typical bell-shaped curve with a 
peak of activity in a concentration range 
identi�ed between nanograms and picograms. 
This physiological biphasic e�ect, which 
characterizes the b-FGF activity, aimed at:

sents the hypothesized new LDM approach 
for Vitiligo treatment.

Preliminary data provided by Barygina V. and 
colleagues (presented at Master Class in Vitiligo 
and pigmentary disorders – Amritsar, India, November 
28-30th ,2014) have shown that the research in 
the �eld of low dose applied to Dermatology 
is headed in the right direction. In this basic 
research study, oxidative stress was induced in 
immortal line of human keratinocytes HaCaT 
by incubation with 2,2'-Azobis (2-amidino-
propane) dihydrochloride (AAPH). Further, 
HaCaT cells were treated with 10 fg/ml SKA 
concentrations respectively of IL-4, IL-10, 
b-FGF, β-Endorphin  and anti-IL-1 for 24 
hours; at the end of the treatment the prolife-
ration rate and the intracellular/extracellular 
oxidative status were measured by �uorometric 
assay and by �ow cytometry in combination 
with H2DCFDA (DCF) �uorometric dye, 
respectively.

Conversely, the incubation with b-FGF and 
Anti-IL-1 led to a notable increase in the cell 
proliferation rate (23±4% and  22±3% vs 
control, respectively). 

Concomitantly with basic research, numerous 
clinical experiences on Vitiligo are ongoing in 
Italy and all over the world and some clinical 
studies are in the pipeline.

administration of low dose SKA b-FGF and 
topic administration of b-FGF in high dosage; 
thanks to the action mechanism of low dose 
SKA b-FGF we can have the upregulation of 
transmembrane receptors on melanocytes and 
the consequent boosting e�ect of topical 
administration).

But the therapeutic use of only b-FGF allows 
acting only on the last step of the etiopathoge-
netic cascade of Vitiligo. Since Vitiligo is a 
systemic chronic autoimmune in�ammatory 
disease, where the onset of the disease is due 
to an etiologic loop between oxidative stress 
and chronic in�ammatory phenomena, secon-
dary to upregulation of Th1/Th17 cytokines 
(IL-1, IL-17, IFN-γ and TNF-α), only 
acting on these “origin sin” we can assert to 
propose an original and innovative treatment 
(Figure 4).

Acting at the origin of the in�ammatory 
phenomena, counteracting pro-in�ammatory 
cytokines with speci�c low dose SKA cytokines 
(IL-10, Anti-IL-1 and IL-4) and, at the same 
time, stimulating melanocytes to produce 
melanin via up-regulation of transmembrane 
receptors through SKA low dose b-FGF, repre-

The availability of low dose SKA-activated 
cytokines and the LDM approach (validated 
by a growing number of scienti�c evidences in 
terms of e�cacy and safety) induces us to 
postulate a new therapeutic approach based 
on systemic oral administration of low doses 
of activated cytokines and growth factors, 
which represents an innovative strategy for the 
treatment of dermatological diseases characte-
rized by an immune Th1/Th2 imbalance 
such as Atopic Dermatitis, Psoriasis Vulgaris and 
Vitiligo.
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Conclusions

A large number of dermatological diseases 
have, among its etiological components, an 
altered immune response caused by the imba-
lance between Th1/Th17- and Th2-driven 
responses.
An innovative strategy for the treatment of 
these diseases can be based on the rebalance of 
this altered cytokine pro�le. High doses of 
recombinant signaling molecules such as 
cytokines, antibodies, neuropeptides and 
growth factors are e�ective against some 
immune aspects of skin autoimmune diseases 
but mild to severe dose-dependent and 
time-dependent side e�ects are still present.
The possibility of a �ne adjustment of the 
immune response through the use of suitably 
identi�ed signaling molecules is an extraordi-
nary therapeutic opportunity for chronic 
in�ammatory autoimmune diseases of the 
skin.

Therapeutic protocol for  Vitiligo 

GUNA-FGF: 20 drops twice a day for 6 months consecutively

GUNA-Interleukin 4: 20 drops twice a day for 6 months consecutively

GUNA-Interleukin 10: 20 drops twice a day for 6 months consecutively

GUNA-Anti IL 1: 20 drops twice a day for 6 months consecutively

The therapy cycles can be repeated according to the clinical history of every single patient, 
the severity of the disease and the individual response of each patient. All the medicines can 
also be administered all together dissolved in a little water, keeping them at least for 30 
seconds in the mouth, preferably far from meals. In children below six years the dosage is 
10 drops (instead of 20 drops such as in adults) twice a day for 6 months consecutively.
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• promoting chemotaxis/migration of mast 
cells in the mouse model [34]:

• facilitating thymocytes adhesion to 
marrow stromal cells as a signal of the 
myelopoietic increase in a murine model 
[35]:

• stimulating the production of adhesion 
factor VCAM-1 in vitro by human 
endothelial cells (umbilical cord) in a 
dose-dependent manner [36]:

• producing a signi�cant increase (compared 
to controls) of the radiopaque shadow of 
dental implants three weeks after the 
execution of the operation, with the admi-
nistration of b-FGF in nanograms; the 
same shadow, however, decreases with the 
use of b-FGF  in micrograms [37].

Low Dose Medicine for Vitiligo 
management: the role of low dose 
SKA b-FGF and other cytokines 
and neuropeptides

For a correct epidermal pigmentation, it is 
essential that the keratinocyte produces the 
signaling molecules that induce proliferation 
and survival of melanocytes, in order to main-
tain a proper melanin production [38].
The interruption of this signaling results in 
the loss of melanocytes viability, resulting in 
their numerical reduction and in the epithe-
lium depigmentation [39, 40], this latter 
characterized by the appearance of white 
patches, the classic macroscopic expression of 
Vitiligo.
All these evidences suggest the crucial thera-
peutic role of low dose SKA GUNA-FGF (Guna 
S.p.a. Italy) orally administered (very intere-
sting can be the overlapping between systemic 

Biologic activity of b-FGF in high 
and low doses

b-FGF, as noted, has targeted a number of cell 
types exerting a trophic action or regulating 
cellular proliferative and pro-active mechani-
sms. 
These biological characteristics make it a 
potential molecule with pharmacological 
properties resulting from its ability to modu-
late both the growth phase and that of 
di�erentiation and migration of a set of target 
cells. In particular the use of human (or 
bovine) recombinant b-FGF has been tested 
in a number of clinical trials that provided for 
both the systemic use via continuous infusion 
and topical use [31-33]. 
These studies are mainly directed to the 
evaluation of the applicative use of b-FGF as 
an enhancer of bone repair and soft tissue 
lesions healing by direct stimulation of �bro-
blasts and the dosages used are in the order of 
micrograms. Some side e�ects, although not 
supported by statistical signi�cance, are 
associated to the treatment with high doses of 
this growth factor.

Shifting the focus from the direct e�ects of 
b-FGF on the �broblasts to the hypothetical 
use of b-FGF as a signaling molecule between 
di�erent cell subsets within the same tissue is 
greatly interesting. Acting as a messenger 
mediator, b-FGF plays its biological functions 
in a concentration-dependent manner. In 
particular, the dose-response ratio is not linear 
but follows a typical bell-shaped curve with a 
peak of activity in a concentration range 
identi�ed between nanograms and picograms. 
This physiological biphasic e�ect, which 
characterizes the b-FGF activity, aimed at:

sents the hypothesized new LDM approach 
for Vitiligo treatment.

Preliminary data provided by Barygina V. and 
colleagues (presented at Master Class in Vitiligo 
and pigmentary disorders – Amritsar, India, November 
28-30th ,2014) have shown that the research in 
the �eld of low dose applied to Dermatology 
is headed in the right direction. In this basic 
research study, oxidative stress was induced in 
immortal line of human keratinocytes HaCaT 
by incubation with 2,2'-Azobis (2-amidino-
propane) dihydrochloride (AAPH). Further, 
HaCaT cells were treated with 10 fg/ml SKA 
concentrations respectively of IL-4, IL-10, 
b-FGF, β-Endorphin  and anti-IL-1 for 24 
hours; at the end of the treatment the prolife-
ration rate and the intracellular/extracellular 
oxidative status were measured by �uorometric 
assay and by �ow cytometry in combination 
with H2DCFDA (DCF) �uorometric dye, 
respectively.

Conversely, the incubation with b-FGF and 
Anti-IL-1 led to a notable increase in the cell 
proliferation rate (23±4% and  22±3% vs 
control, respectively). 

Concomitantly with basic research, numerous 
clinical experiences on Vitiligo are ongoing in 
Italy and all over the world and some clinical 
studies are in the pipeline.

administration of low dose SKA b-FGF and 
topic administration of b-FGF in high dosage; 
thanks to the action mechanism of low dose 
SKA b-FGF we can have the upregulation of 
transmembrane receptors on melanocytes and 
the consequent boosting e�ect of topical 
administration).

But the therapeutic use of only b-FGF allows 
acting only on the last step of the etiopathoge-
netic cascade of Vitiligo. Since Vitiligo is a 
systemic chronic autoimmune in�ammatory 
disease, where the onset of the disease is due 
to an etiologic loop between oxidative stress 
and chronic in�ammatory phenomena, secon-
dary to upregulation of Th1/Th17 cytokines 
(IL-1, IL-17, IFN-γ and TNF-α), only 
acting on these “origin sin” we can assert to 
propose an original and innovative treatment 
(Figure 4).

Acting at the origin of the in�ammatory 
phenomena, counteracting pro-in�ammatory 
cytokines with speci�c low dose SKA cytokines 
(IL-10, Anti-IL-1 and IL-4) and, at the same 
time, stimulating melanocytes to produce 
melanin via up-regulation of transmembrane 
receptors through SKA low dose b-FGF, repre-

The availability of low dose SKA-activated 
cytokines and the LDM approach (validated 
by a growing number of scienti�c evidences in 
terms of e�cacy and safety) induces us to 
postulate a new therapeutic approach based 
on systemic oral administration of low doses 
of activated cytokines and growth factors, 
which represents an innovative strategy for the 
treatment of dermatological diseases characte-
rized by an immune Th1/Th2 imbalance 
such as Atopic Dermatitis, Psoriasis Vulgaris and 
Vitiligo.

LOW DOSE MEDICINE - The new Paradigm 43

Conclusions

A large number of dermatological diseases 
have, among its etiological components, an 
altered immune response caused by the imba-
lance between Th1/Th17- and Th2-driven 
responses.
An innovative strategy for the treatment of 
these diseases can be based on the rebalance of 
this altered cytokine pro�le. High doses of 
recombinant signaling molecules such as 
cytokines, antibodies, neuropeptides and 
growth factors are e�ective against some 
immune aspects of skin autoimmune diseases 
but mild to severe dose-dependent and 
time-dependent side e�ects are still present.
The possibility of a �ne adjustment of the 
immune response through the use of suitably 
identi�ed signaling molecules is an extraordi-
nary therapeutic opportunity for chronic 
in�ammatory autoimmune diseases of the 
skin.
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